Silibinin inhibits cell invasion through inactivation of both PI3K-Akt and MAPK signaling pathways.
Silibinin, isolated from Silybum marianum, has been known for its hepatoprotective properties and recent studies have revealed its antiproliferative and apoptotic effects on several cancer cells. An inhibitory effect of silibinin on tumor invasion and matrix metalloproteinase-2 (MMP-2) and urokinasetype plasminogen activator (u-PA) activities in culture medium has been observed in our previous study and the impacts of silibinin on enzyme activities of MMPs, u-PA, mitogen-activated protein kinase (MAPK) and Akt in A549 cells were continued to explore in this study. Our results showed that silibinin exerted an inhibitory effect on the phosphorylation of Akt, as well as extracellular signal-regulated kinases 1 and 2 (ERK1/2), which are the members of the MAPK family involved in the up-regulation of MMPs or u-PA, while no effects on the activities of p38(MAPK) and stress-activated protein kinase/c-Jun N-terminal kinase were observed. A treatment with silibinin to A549 cells also led to a dose-dependent inhibition on the activation of NF-kappaB, c-Jun and c-Fos. Additionally, the treatment of inhibitors specific for MEK (U0126) or PI3K (LY294002) to A549 cells could result in a reduced expression of MMP-2 and u-PA concomitantly with a marked inhibition on cell invasion. These findings suggested that the inhibition on MMP-2 and u-PA expression by silibinin may be through a suppression on ERK1/2 or Akt phosphorylation, which in turn led to the reduced invasiness of the cancer cells.